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Device for generating a magnetic field deaigned to 
catalyse pHvs icaX -gtiemicaX reactions 

The present invention relates to the catalyeie of 
5 chemical or physical -chemical reactions by moving 
magnetic fieldsi within substance3 no he treated and in 
particular a device for creating a moving magnetic field 
with a view to creating stereochemical deformations of 
the molecules in a given medium. 
10 It is known than during the last world war. 

permanent magnets were used on fuel delivery pipes of 
aircraft engines as a means of reducing the fumea 
created, thereby making detection in the sky more 
difficult. 

IS Since then, numerous patents have been filed on the 

subject of using magnetic fields to enhance fuel 
combustion, the general features of which have related to 
static or omnidirectional and alternating magnetic 
fields , 

20 Documents GB 2.250.221, WO 93/08127 or WO 96/10692 

in particular describe the use of fixed magnetic fields, 
optionally superposed on alternating fields, with a view 
to producing a magnetic field perpendicular to or 
parallel with the flow direction -of a fluid as a means of 

2S inducing stereochemical reactions. 

However, the results clearly show that if the fields 
are perpendicular to the axis of the fluid pipe, the 
increase in combustion performance depends on the speed 
at which the fuel passes across the magnetic field and 

30 the intensity of this magnetic field- 

This observation is clearly reminiscent of Laplace's 
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law on electromagnetism and P. Ijangevin' 3 theory relating 
to tKe effect of magnetic fields on any type of material, 
w>iethier it be insulating or conductive. 

If applied to the peripheral electrons of moleculee 
5 or orgaxiiaed molecular complexes, P. Langevin'e theory, 
which e3<;plainfl the general phenomena of diamagnet ism, 
baaed on Laplace's law: F - o*V*H, allows us to consider 
the question of whether the relative velocity V is not 
only that of the displacement of a peripheral electron on 
10 ite own orbit but also chat of the relative displacement 
of the magnetic field with respect to the fluid, in Which 
case it causes an orbital displacement of the electron 
and leads to a stereochemical deformation of the moleciile 
or molecular complex, which may be of a not 
IS inconsiderable lifetime. 

These stereochemical deformations of the molecules 
are taiown to be the mechanism whereby physical catalysts 
which adsorb reactants act, such as platinum foams, 
finely divided Raney nickel, etc., which have tended to 
20 become less commonly used, having been replaced by 
chemical catalysts which often act by meana of a 
comparable mechanism* 

To get a clear idea of the concepts involved, it is 
Liseful to look at the exan^le of a fuel. This is an 
25 octane or at least asi alkane with a . longer or shorter 
chain. From 4 carbon atoms, i.e. butane (in. this case a 
gas) ^ there are several possible stereochemical 
arrangements of the molecule. In its lowest energy state, 
i.e. its normal state, it has a clustered shape with the 
30 minimum of reactive sites. If the peripheral electrons of 
the molecule are excited by a magnetic field moving 
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^rapidly relative to the fuel, tKey change to higher 
energy states, i.e. a-re on a higher orbital in accordance 
with Schrddinger ' B theory, causing stereochemical 
deformation of the molecule. The molecule changes to a 
5 higher energy atate in the linearly developed form, 
thereby offering the tnaxitnum of reactive aites; the 
activation energy of the reaction is therefore reduced 
accordingly - 

It hap alao been }cnown for a long time that static 
10 or omnidirectional and alternating magnetic fields 
superposed co- linearly promote crystalline seeding within 
ealine solutione passing through them. 

T>ie mechanisms which cause this are assumed to be 
those of agitation of the ions, this being generated by 
15 the Laplace forces which induce a number of shocks and 
promote seeding. 

Accordingly, patent BE 461, 6do describes a device 
which generates a rotating magnetic field designed to 
create Foucault currents as a means of preventing 
20 deposits of incrustation on the walls of ducts or other 
pipelines through which water to be processed flows. 

Designed as the stator of aji asynchronous electric 
motor, the rotating magnetic field ia produced ac a 
constant intensity and rotates at the frequency of the 
2S polyphase current used. It should also be pointed out 
that the characteristics of the water causing 
incrustation may vairy to a large degree and the device 
must be capable of generating a wide range of Foucault 
currents in order to cover the range required by the 
30 nature of the water to be treated. This variation is 
obtained by increasing the thickness of the water streams 
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axibj acted to ttie magnetic field oar by varyirxg the 
character-iaticB of the Foucault current generator along 
the path. The variations which can be applied are 
therefore . specific to the initial mechanical 
5 characteristiCB of the device and can nc>t be adapted co 
auit a particular situation- 
It has been shown that the effect of a magnetic 
field on a oaline solution auch ae water containing 
calcium salts is comparable to the effect of a magnetic 
lo field on a hydrocarbon. In fact, it is known that an ion 
does not exist in isolated form in its solvent but is 
surrounded by a set of solvent molecules. The make-up of 
this set, ion plus solvent molecules, is formed as a 
result of the solvation energy and this 3et is kept 
IS stable, with a minimum energy, which allows the salt to 
remain dissolved. It is also known that the internal 
asperities of the walls of fluid-carding pipes have 
sufficient energy to adsorb the solvation complexes, 
modify their a tereiochemical arrangements and initiate 
20 crystallisation. This latter phenomenon explains the 
build-up of scale in pipes, particularly if they are 
heated. The action of a magnetic field moving relative to 
the water in addition to the simple Ijaplace force on the 
main electric charge which the ion represents, and which 
25 therefore naturally generates a Foucault current, builds 
up forces on the peripheral electrons of this solvation 
complex and, as with any molecule or molecular or ionic 
complex in accordance with P. Langevin's theories, 
enables the energy of these electrons to be increased- 
3 0 The orbital change of the peripheral electrons modifies 
the stereochemical arrangement of the complex and^ by the 
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same solvation energy, thereby reduce© the seeding energy 
for the crystals, enabling them to be generated 
epontaneoualy and in large numbers within the actual 
fluid. Once created, these aeed crystals grow within the 
5 fluid but no longer stick to the walls. 

In effect, in both of the applications described 
above, the results obtained have never been altogether 
conclusive, nor have they lived up to what one might have 
expected from the use of magnetic fields. This is 
3_0 eacplained by the fact that it is very difficult to 
ascertain how much energy ia needed to produce the 
desired deformation of the molecules due to the fact that 
it is dependent on how much energy the electrons absorb 
in order to move from one electronic orbital into another 
IS and ie based on the quantum theory. Until now, no attempt 
has been made to put this latter into practice in order 
to generate magnetic fields as a means of inducing 
stereochemical deformation. 

Accordingly, the main objective of the invention is 
20 to provide a device for generating a moving magnetic 
field used in a fluid medium in order to induce therein 
stereochemical deformation of the molecules irrespective 
of the levels of energy required to obtain the best 
possible result. 
25 The solution to this problem provided by the 

invention consists in subjecting the molecules or 
molecular or ionic complexes to a wide range of magnetic 
energy within which the molecule or complete will be able 
to absorb exactly the energy it requires in the same way 
30 as a coloured body absorbs within the light spectrum only 
those radiations corresponding to permitted transitions. 
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In oirder to achieve this result, the overriding idea 
ia that the gradient of the vector product, according to 
Laplace's law, between the magnetic field H and the 
relative velocity V of the field in relation to the fluid 
S should have the highest value poesihle, the only way of 
producing this being to apply a moving magnetic field of 
variable amplitude and variable angular velocity. It 
should be pointed out that the relative velocity V is 
essentially the diaplacement velocity of the magnetic 
10 field given that this velocity is higher than the 
velocity at which the fluid circulates and that the fluid 
does not necessarily have to be moving. 

Accordingly, the objective of the invention is to 
provide a device for generating a magnetic field moving 
15 in at least one magnetic field plane located in the 
medium co be treated and for which the vector product of 
the intensity of the magnetic field by its displacement 
velocity induces stereochemical deformations of the 
molecules of the medixim. In each magnetic field plane, 
20 there are at least two means for generating a first and 
a second magnetic field, the directions of the magnetic 
fields subtending a predefined angle 9 and at least one 
of these magnetic fields being of a variable amplitude 
over time so that the resultant of the two magnetic 
25 fields is a magnetic field moving in the plane of the 
field which has a variable amplitude over time and in a 
direction moving at a variable angular velocity such that 
the gradient of the vector product is of the highest 
possible value. 

3 0 The objectives, aims and features of the present 

invention will become clearer from the description below. 
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given with, reference to the drawing3^ in which 

figure 1 llluscratea a view in section of a 
generating c3evice of a first embodiinetit of the device aa 
proposed by the invention, applied to a pipeline through 
5 which the fluid to be treated ie flowing, 

figure 2 depicts a view in section of a device of 
the type illustrated in figure 1/ in which the magnetic 
field of a pair of coils is closed by a U-shaped 
armature, 

10 figure 3 shows a view in section of a device of the 

type illustrated in figure 1, in which the magnetic field 
of a pair of coils is closed by an E-ehaped armature, 

figures 4A, 4B, 4C depict respectively the 
sinusoidal amplitude of the first magnetic field u0ed in 

15 a specific example of a first embodiment of the device 
proposed by the invention, the sinusoidal amplitude of 
the second magnetic field and the curve described by the 
vector end of the resultant magnetic field, 

figures 5A, SB, 5C depict respectively the 

2 0 sinusoidal amplitude of the first magnetic field used in 

ajaother specific e^cample of the first embodiment of the 
device, the sinusoidal amplitude of the second magnetic 
field and the curve described by the vector end of the 
resultant magnetic field, 
25 figures 6A, 6B^ 6C depict respectively a vi^w in 

section of a Second embodiment of the generating device^ 
applied to a pipeline through which the fluid to be 
treated is flowing, and the two end positions of the 
vector representing the resultant magnetic field, 

3 0 figure 7 illustrates a third embodiment of the 

device proposed by the invention in which the magnetic 
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field ia not perpendicular to the direction in which the 
fluid to be treated is moving, 

figure 8 xepresente a. fourth etpbodiment in which the 
device of the invention is incorporated in the passage 
5 through which the fluid to be treated is circulating, 

figure 9 i3 a view in section of a variant of the 
first embodiment of the invention having several magnetic 
field planes, and 

figure 10 is a view in section of a specific example 
10 of the embodiment illustrated in figure 9 . 

As illustrated in figure 1, a first embodiment of 
the invention consists in arranging two pairs of coils 
10, 10- and 12, 12' (it should be noted that each pair of 
coils could be replaced by a single coil) in a matching 
15 layout and forming an angle of B degrees, this angle 
being adjuetable and being variable between a minimum 
value obtained when the coils are in contact (as in the 
drawing) and a maximum value of 180^ less the minimum 
angle imposed by the dimensions of the coils. The coils 
2 0 are made up of n turns of electric wire, n being variable 
by several turns in the case of high frequenciee or high 
current intensities up to several thousand turns in the 
case of low intensities or low frequencies and 
conventionally having a core of a ferromagnetic 
2S substance, possibly mad© up of sheets of iron for low 
frequencies, and more generally of mild ferritea 
accepting very high frequencies. This core may be in the 
shape of a simple bar but it is possible to use shapes 
which would enable the magnetic fields to be closed such 
3 0 as the core 14 of figure 2 which is U-shaped or the core 
16 of figvire 3 which is E- shaped. 
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In ttiis einbodiment, the paix-s of coil^ aire arranged 
at the periphery of the pipe 2 0 through which the fluid 
to be treated is circulating . 

It should be pointed out that the magnetic fields 
5 applied t>y the colls of figure 1 are in a single field 
plane whereas the magnetic fields generated by the coils 
in figure 2 are located in two parallel field planea due 
to the U-Bhape whilec those of figure 3 are located in 
three parallel fields due to the E-ehape. 
10 In the device illustrated in figure 1, each pair of 

coils ia supplied by a current complying with a law of 
natural amplitude which may be any and a natural 
frequency without necessarily being in any relation one 
to the other. The resultant field is then of a totally 
15 variable atrtplicude which may possibly and periodically be 
the xrector sum of the maximum amplitudes of the 
separately produced fields, which can represent quite 
considerable amplitude variations of the fields, variable 
in direction depending on the angular velocities which 
20 are also variable and which may assume high valiaes 
depending on the frequencies used. The spectru.m of 
energies represented by H'^'V as a function of time is 
therefore very wide and amply covers the bands of energy 
required to change the molecules from a stable. low 
25 energy state into an . excited, higher energy state which 
will be of an acceptable lifetime. 

One embodiment using the device schematically 
illustrated in figure 1 consists in using pairs of coils 
generating magnetic fields whose amplitude is sinusoidal 
30 as a function of time. Accordingly, sinusoidal currents 
may be applied to the pairs of coils ^ having different 
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amplitudeB, the same frequency but pha,3e- shifted by any 
angle. Figures 4A and 4B provide graphs of the magnetic 
fields generated by the coil3 at a phase-ehift of 90**. 
Figure 4C. illustrates the curve described by the end of 
5 the resultant magnetic vector and that of its angular 
0v/eep velocity, the drawing being given for time 
intervals of one eighth of the period, and clearly 
illustrates the fact that the gradient ia steeper the 
greater the difference in amplitudes. 
XO Sinusoidal currents of the same amplitude but which 

have different frequencies from one another, for example 
double^ nxay also be applied to the two pairs of coils. 
The graphs of the tnagnetic fields generated by such coils 
at double frequency are illuscrated in figures 5A and SB- 
15 Figure 5C shows the curve described by the end of the 
. resultant magnetic vector and that of its angular sweep 
velocity, the drawing being based on a unit of one eighth 
of the lowest frequency. It clearly illustrates the fact 
that the gradient is steeper the greater the difference 
2 0 between the frequencies - 

In the case of the two examples above, we have 
highlighted th© importance of the differences in 
amplitude and freqp^ency of the fields combining to 
produce the variable moving field. 
2S To keep matters simple, we have not illustrated 

. variations in the resultant fields other than those 
produced by phase -shifts of 90** or variations in the 
resultant fields produced by the values which may be 
assumed by the angle 0 between the two directions of the 
30 coTT^onent fields. The person skilled in the art will know 
hov to continue this demonstration. 
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A second embodiment of the device proposed by the 
invention is illustrated in figures ^A, GB. €C - In these 
instances . che device has a pair of permanent magnets 3 0 
and 30' (a single pexmaneni: magnec cov^ld also be used). 
5 diametrically opposed so that their fields are combined 
(the North pole of one faces the South pole of the other) 
and a pair of matching coils 32 and 32'. i,e, 
diametrically opposed and wound so that their fields 
combine, placed at 0 degrees from the magnets as 
10 illustrated in the drawing. When current complying vith 
a law of any intensity (this may of course be sinusoidal 
but it may also be saw-tooth or any other law which is 
repetitive or not) is applied to the coils the vector sum 
of the magnetic field created by the permanent magnets 
15 and the field of fixed direction but variable amplitvide 
generated by the coils gives a resultant field whose 
amplitude, direction and algebraic velocity are variable. 
This resultant field may be described as oscillating and 
exhibits all the characteristics of the invention. Figure 
20 illustrates the position of the resultant field wHen 

the variable field is maximum in one direction and figure 
6C when the field is maximum in the opposite direction. 
During our endeavours to obtain a wide variation in the 
spectrum V*H, it was particularly interesting that the 
25 direction in which the resultant field is displaced 
changes; this is particularly so in this instance with 
these fields which can be described as oscillating. 

Between these two extremes, illustrated in figures 
6B and SC, the resultant field vector is displaced at a 
30 variable angular velocity and at an amplitude which is 
also variable, complying with the law of the current 
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applied to the coils. It may be noted that tKe end of the 
vector representing the resultant magnetic field is 
located on a secfment whose two ends A and B are reached 
at the two maxitna of the variable field. It is 
5 intereBting to not^ that if the cores of the coils are U- 
shaped or E-ehaped, the permanent magnet, whose length is 
eqv^il to the distance of the poles from the U or E, these 
poles emitting fields in opposite directions, the 
movements of the fields combined with Che static field of 
10 the permanent: magnet are naturally of the opposite 
direction, which increases the values of the spectrum of 
H"V sought . 

The device is of a simple construction and reqijires 
nothing more than a current generator of variable 
IS frequency in order to place the spectrum of the valuee 
VH in the desired range to produce the required 
reaction* 

The field plane is not necessarily perpendicular to 
the axis of the fluid flow through the passage 2 0 but may 

20 he inclined at a certain angle, aa are the coils 34 and 
34' of the third embodiment of the device illustrated in 
figure 7. This inclination may be of any value since 
within the product V"H, the velocity considered is not 
that of the fluid movement but solely that of the 

25 relative displacement of the field and the angle between 
V and H is therefore always 90*^ although if the angle of 
inclination were greater, it would tend to move the coils 
farther apart and consequently reduce the intensity of 
the field produced* It is therefore reasonable not to 

30 exceed 45*^ for this angle of inclination relative to the 
axis of the fluid pipe . 
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In a fourth etnbodiment of the device proposed by the 
invencion, the pairs of coile 3G, 36' and 36, 38' or 
polar elements are inside the pipe 20. In thip case, the 
polar elements are coated with, an electrically insvilating 
5 reein 40 which ifi not: ferromagnetic. This is also almoec 
the equivalent of &tx asynchronous motor with a central 
atacor, again with the same difference than Che angle 
BuJotended by the axi^ of the coils, pairs of coils or 
permanent magnets is not imposed hut must: be calculated 
10 in order to obtain the desired result. If encased in an 
insulating resin, it can not, unfortunately, t»e adjusted 
subsequently. 

so far, all the polar elements (permanent magnets or 
coile) have been shown as being in a same field plane, 
IS However, since the pola.2: elements have a nati-iral width 
which is not limited in theory but is so by practical 
conditions, hence ranging between sever-al millimetres and 
up to as much as several centimetres and more in the case 
of large devices . it is possible to think in terms of a 
20 given section of width within which the effects of the 
moving fields will occur. It is therefore perfectly 
conceivable, as illustrated in figure 9 and figure lo , 
which is view in section of a specific example of figure 
9 in which all the coils are aligned along one generatrix 

2 5. in the passage^ to join any number of sections of moving 

fields which may possibly have the same spectrum 
characteristics as regards values H*V, with the sole aim 
of increasing the field of action and the total power of 
the device, but these may also be totally different. 

3 0 In all the embodiments of the device proposed by the 

invention described above. the use of magnetic fields 
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whose atT^litude and diBplacement velocity are variable is 
a aimple method and offers a large degree of flexibility 
since th^ intensity of the magnetic field, ita range of 
variation aJid its. -displaicement velocity are values which 
S are entirely controllable, being readily adaptable to the 
type of chemical or physical -chemical reaction required, 
and act on the very core of the Bubecances, regardless of 
their nature, be they gas, li<:iuid3 irrespective of 
viscosity or powdered solids. and not only on the 
10 adsorption surfaces. Efficiency is therefore particularly 
enhanced and is tota.lly independent of the velocity an 
which the fluid is nuDving, it also being possible for the 
fluid to be static. 

By adapting the parameters (intensity, frequency, 
15 amplitude, angular velocity) , it is possible to cover 
larger or smaller spectra of values V"H which can be 
adapted to suit the type of chemical or physical -chemical 
reaction required- 

The first embodiment of the device proposed by the 
20 invention (illustrated in figure 1) is mainly used in 
applications involving the magnetic treatment of water 
likely to give rise to incrustation- The anti-scale 
effect is totally independent of the velocity at which 
the water is moving in the magnetic field since it is the 
25 field which varies as regards amplitude, displacement 
velocity and direction of . movement . The system can be 
adjusted, even after it hap been set up and not just 
during manufacture as with the situation described in 
document BE 461.600^ and covers a very broad range of 
3 0 values H*V. 

The coils or pairs of coils are placed in a same 
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plane around the main water delivery pipe, which meane 
that no plumbing work: xb required if the pipe is of a 
non-ferromagnetic substance (usually copper or PVC) . The 
angle formed by the pairs of coile can be adjusted, which 

5 facilitates inatallation. water pipea generally being 
close to walls. Current is applied to the coils or pairs 
of coils by independent current generators, each being 
separately adjustable with respect to frequency in order 
to adjust the spectrum of values V^H to take account of 

10 the latitude for adjusting the angle formed by the pairs 
of coilB. Consequently, the device can be readily 
adjusted to suit the characteristics of the water pipe 
and the nature of the water, which containe nothing more 
than calcium carbonate in solution. The range of spectra 

15 which is possible in terms of values means that 

solvation complexes other than that mentioned above can 
be treat ed- 

The second embodiment illustrated in figure 6A 
mainly finds applications in injection or carburettor 
2 0 heat engines with enhanced fuel delivery. The device 
significantly increases the energy efficiency of the fuel 
and reduces pollution. In the case of injection engines, 
one or more devices may be placed on the pipes delivering 
fuel to the injectors and quite close to them. A simple 
25 nxonophase current generator with a signal of any shape, 
being adjustable in frequency between several hertz and 
several thousand hertz, powered by the battery when 
contact is made, is sufficient. 

The size of the magnets and coils is adjusted to 
30 match the oection of the fuel delivery pipes - 

In the case of carburettor engines, the devices are 
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mounted on the admission pipes for the mixtu^re . Since 
x:heee pipes are of a la^rger diameter, the dimensions of. 
the device are adjueted accordingly. 

Generally speaking. the device proposed by the 
5 invention can be used for any type of fluid where a 
specific type of behaviour can b^ improved. Since the 
action of the device ie totally independent of the 
natural movements of the fluids, the fluids do not have 
to be flowing through a passage and can be atatic in a 
10 container. By way of example, although this is not 
reatrietive, the solubility of essential oils in water 
can be improved by the action of the device proposed by 
the invention. 



